arthroscopy should be viewed as a useful minimally invasive adjunctive technique rather than the operation itself since it allows one to visualize the joint surface under high-power magnification with minimal disruption of the important ligamentous complex. Relatively few articles describe the arthroscopic treatment of TM osteoarthritis (OA) and the arthroscopic anatomy of the TM joint. There is lingering confusion as to whether soft tissue interposition and K-wire fixation of the joint are needed and whether the outcomes of arthroscopic procedures compare to the more standard open techniques for TM arthroplasty. Questions/purposes This paper describes (1) the arthroscopic ligamentous anatomy of the TM joint, (2) the portal anatomy and methodology behind TM arthroscopy, and (3) the arthroscopic treatment for TM OA, including the current clinical indications for TM arthroscopy and the expected outcomes from the literature. Methods A MEDLINE 1 search was used to retrieve papers using the search terms trapeziometacarpal, carpometacarpal, portal anatomy, arthroscopy portals, arthroscopy, arthroscopic, resection arthroplasty, and arthroscopic resection arthroplasty. Eighteen citations satisfied the search terms and were summarized. Results Careful wound spread technique is needed to prevent iatrogenic injury to the surrounding superficial radial nerve branches. Traction is essential to prevent chondral injury. Fluoroscopy should be used to help locate portals as necessary. Cadaver training is desirable before embarking on a clinical case. Questions regarding the use of temporary K-wire fixation or thermal shrinkage or the need for a natural or synthetic interposition substance cannot be answered at this time.
Introduction
Trapeziometacarpal (TM) joint arthroscopy has evolved from being mostly a curiosity to a valuable and effective therapeutic tool. Similar to arthroscopy of other joints, the indications continue to evolve. TM arthroscopy should be viewed as a useful minimally invasive adjunctive technique rather than the operation itself since it allows one to visualize the joint surface under high-power magnification with minimal disruption of the important ligamentous complex.
Recent publications have described arthroscopic synovectomy and resection arthroplasty techniques for TM osteoarthritis (OA), which may include thermal shrinkage of the capsular ligaments to correct or prevent subluxation [7, 9-11, 14, 16] . A knowledge of the intracapsular Each author certifies that he or she, or a member of his or her immediate family, has no funding or commercial associations (eg, consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. All ICMJE Conflict of Interest Forms for authors and Clinical Orthopaedics and Related Research editors and board members are on file with the publication and can be viewed on request.
anatomy is crucial to these techniques. Although the intraand extracapsular anatomy of the TM joint has been well documented in cadaver studies [4] [5] [6] , the arthroscopic anatomy has been poorly described in prior publications and there is some confusion as to the appearance and position of the intracapsular ligaments. There are a number of unanswered questions, such as what the role of arthroscopy is in the treatment of TM OA and whether soft tissue interposition, thermal shrinkage, and temporary K-wiring fixation influence the outcomes.
This review focuses on the arthroscopic anatomy of the TM joint, as well as the methodology of TM arthroscopy and some of its clinical applications. Specifically, this paper describes (1) the arthroscopic ligamentous anatomy of the TM joint, (2) the portal anatomy and methodology behind TM arthroscopy, and (3) the arthroscopic treatment for TM OA, including the current clinical indications for TM arthroscopy and the expected outcomes from the literature.
Search Strategy and Criteria
A MEDLINE 1 search was performed to retrieve papers using the search terms ''trapeziometacarpal OR, carpometacarpal arthroscopy AND portal anatomy.'' This yielded 10 papers, three of which were review papers that provided no new information and were excluded. The search was repeated using the terms ''trapeziometacarpal OR, carpometacarpal arthroscopy AND portal anatomy.'' This yielded 21 papers, of which nine included animal studies or clinical studies that did not include arthroscopy and were excluded. A search was then performed using ''trapeziometacarpal arthroscopy OR, carpometacarpal arthroscopy AND arthroplasty.'' This yielded 15 articles, six of which were either case reports or nonarthroscopic articles and were excluded. Overall, 21 citations satisfied the search terms. These papers were then reviewed to summarize the anatomic work on portal anatomy and the methodology behind TM arthroscopy and to determine the current clinical indications and contraindications for TM arthroscopy and the patient-rated outcome scores, including pain relief, grip and pinch strengths, and thumb motion after an arthroscopic resection arthroplasty, with and without an interposition substance.
Ligament Anatomy
Only those ligaments that can be seen from an arthroscopic perspective will be discussed.
The anterior oblique ligament (AOL) is a two-part ligament that consists of a superficial portion and an intraarticular deep portion that are visible arthroscopically ( Fig. 1 ) [4] [5] [6] . The superficial anterior oblique capsular ligament (sAOL) is immediately deep to the thenar musculature, which overlies the volar aspect of the TM joint and is superficial to the deep anterior oblique ligament (dAOL).
The dAOL, formerly known as the volar beak ligament [4] [5] [6] , is an intraarticular ligament that lies deep to the sAOL. The sulcus between the sAOL and dAOL can often be palpated with an arthroscopic probe. Fenestrations or tears of the AOL will permit arthroscopic views of the flexor carpi radialis (FCR) (Fig. 2) .
The ulnar collateral ligament (UCL) is an extracapsular ligament that is slightly ulnar to and superficial to the sAOL [4] [5] [6] . Arthroscopically, it is identified by its oblique fibers running ulnar to the AOL (Fig. 3 ). Tears of the UCL will reveal the thenar muscle fibers running behind it.
The dorsal aspect of the thumb is covered by two main ligaments [4] [5] [6] . The posterior oblique ligament (POL) is an intracapsular ligament originating from a fan-shaped base on the dorsoulnar side of the trapezium immediately ulnar to the dorsoradial ligament (DRL) and can be seen tangentially from the modified radial portal ( Fig. 4 ). It runs obliquely to insert into the dorsoulnar aspect and palmoulnar tubercle of the first metacarpal base.
The DRL is the shortest, thickest, and widest ligament that spans the joint ( Fig. 5 ) [4] [5] [6] . The DRL is a fan-shaped capsular ligament that arises from the dorsoradial tubercle of the trapezium and has a broad insertion into the dorsal base of the thumb metacarpal. It can also be seen from the modified radial portal, lying radial to the POL. If the dorsal ligament complex is cut or torn (as occurs in a pure TM dislocation), gross instability of the TM joint results, and the joint dislocates, even if the AOL is intact ( Fig. 6 ).
Trapeziometacarpal Joint Portals

Standard Portals
Menon [13] initially presented his work on arthroscopy of the TM joint as a meeting exhibit in 1994. Menon [14] then published his experience with the arthroscopic management of TM OA in 1996. He described two working portals, a volar portal just radial to the abductor pollicis longus (APL) tendon and a dorsal portal that is just ulnar to the APL along the line of the joint. Berger independently developed his technique for arthroscopic evaluation of the first carpometacarpal (CMC) joint, which he first presented as an instructional course in 1995. Berger [4] then published his clinical work in 1997. He named the volar radial portal the 1-R portal and the dorsal ulnar portal the 1-U ( Fig. 7) . He defined the term dorsal as being in the plane of the thumb nail and volar in the plane of the distal pulp. Radial and ulnar referred to the thumb when its nail is parallel to the finger nails with the thumb supinated and radially abducted. He noted the plane of the 1-R portal passes through the nonligamentous capsule just lateral to the AOL. The plane of the 1-U portal, which is just posterior and ulnar to the EPB, passes between or through the DRL and POL. This portal provides views of the AOL and the UCL. Both portals are along the radial border of the thumb, which makes it difficult to assess the lateral side of the joint. The POL is ulnar and adjacent to the portal. There is no true internervous plane since branches of the superficial radial nerve (SRN) surround the field and are at risk for injury with improper technique. The radial artery courses immediately posterior and ulnar to the arthroscopic field. Ropars et al. [18] dissected 30 forearms and recorded the distances for the three branches of the SRN to the 1-R, 1-U, and a distal-dorsal (D-2) accessory portal (see below). The SRN typically has a major volar branch (SR1) and a major dorsal branch that subdivides into a volar (SR2) and Trapeziometacarpal Arthroscopy 1175 dorsal (SR3) branch. SR1 generally parallels the first extensor compartment whereas SR2 crosses the first web space. In 24 cases (80%), when the 1-R portal was established radial (volar) to the SR3 branch, the mean distance was 4.8 mm (range, 0-8 mm). In the six cases (20%) where the 1-R portal was inserted ulnar (dorsal) to the SR3 branch, the distance was less than 2 mm. The SR3 was always remote from the 1-U portal at a mean distance of 13 mm (range, 7-22 mm). The D-2 portal was very close to the SR2 at a mean distance of 1.7 mm (range, 0-6 mm). 
Modified Radial Portal
Orellana and Chow [15] described a modified radial portal for improving the radial view of the TM joint ( Fig. 8 ). The radial portal is located just distal to the oblique ridge of the trapezium following a line along the radial border of the FCR tendon rather than the APL. In an anatomic study of six cadaver arms, the SRN was located a mean of 6.3 mm (range, 4-8 mm) from the 1-U portal and 7.8 mm (range, 4-12 mm) from the radial portal. The radial artery passed within 2.7 mm (range, 2-3.5 mm) of the 1-U portal and 10 and 15 mm from the radial portal. To establish the radial portal, the scope is placed in the 1-U portal. The light source is pointed to the radial portal, which lies just radial to the AOL. A 22-gauge needle is inserted just distal to the ridge of the trapezium. The skin is incised, blunt dissection through the capsule is performed, the trocar and cannula are inserted, and then the arthroscope is inserted ( Fig. 8 ).
Thenar Portal
A thenar portal was subsequently described by Walsh et al. [21] . This portal is placed by illuminating the thenar eminence with the arthroscope in the 1-U portal and then inserting an 18-gauge needle through the bulk of the thenar muscles at the level of the TM joint, approximately 90°f rom the 1-U portal. This portal did not appear to violate the AOL. They measured the distances of the surrounding neurovascular structures to three portals in a cadaver study of seven limbs. The mean (± SD) distance from SR2 was 11.6 ± 1.0 mm for the 1-U, 25.7 ± 1.2 mm for the 1-R, and 33.7 ± 1.68 mm for the thenar portal. The mean distance from SR3 was 12.9 ± 1.1 mm for the 1-U, 7.4 ± 1.3 mm for the 1-R, and 19.07 ± 1.17 mm for the thenar portal. The mean distance from the radial artery was 13.3 ± 1.1 mm for the 1-U, 20.7 ± 0.9 mm for the 1-R, and 29.4 ± 1.15 mm for the thenar portal. The motor branch of the median nerve was an average of 23.0 ± 1.6 mm from the thenar portal. The ulnar recess can be visualized from the thenar portal and complements the ulnar tubercle, the tapered prominence of the ulnar aspect of the trapezium. It is straddled by the UCL. There were no neurovascular complications from use of this portal in a recent small series of 11 patients, although transient scar tenderness was noted [20] .
Distal-Dorsal Portal
Access to the medial osteophytes may sometimes be difficult; hence, I have found the use of a D-2 accessory portal to be of some value [19] (Fig. 7) . Its main utility is that it allows one to look down on the trapezium rather than across it, which facilitates resection of medial osteophytes. This accessory portal allows views of the dorsal capsule with rotation of the scope and facilitates triangulation of the instrumentation. It is situated in the dorsal aspect of the first web space. An anatomic study of five cadaver hands revealed the D-2 portal surface landmark is ulnar to the extensor pollicis longus (EPL) tendon and 1 cm distal to the V-shaped cleft at the juncture of the index and thumb metacarpal bases. The portal lies just distal to the dorsal intermetacarpal ligament (DIML) (Fig. 9 ). The DIML is an extracapsular ligament that originates from the dorsoradial aspect of the index metacarpal radial to the extensor carpi radialis longus insertion. It inserts onto the palmar-ulnar tubercle of the base of the thumb metacarpal along with the POL and UCL. A trocar placed through the D-2 portal passed through the first dorsal interosseous muscle and penetrated the DIML, entering the joint either through or between the UCL and POL (Fig. 10) . Branches of the SRN passed within 3.2 mm (range, 1-5 mm), the radial artery was 3.8 mm away (range, 3-5 mm), the first dorsal metacarpal artery (FDMA) was within 2.8 mm (range, 2-4 mm), and the cephalic vein was within 2.8 mm (range, 1-5 mm) of this portal. On average, the D-2 portal was 17.2 mm (range, 12-20 mm) from the 1-U portal.
There is no true safe zone for the D-2 portal, with branches of the SRN or the FDMA or one of its branches coming within 1 mm of the portal. The FDMA originates from the radial artery just distal to the EPL, before the radial artery dives between the two heads of the first dorsal interosseous muscle. It is 1.2 to 1.5 mm near its origin and is accompanied by at least one vein and terminal branches of the radial nerve. The FDMA runs within the deep fascia overlying the first dorsal interosseous muscle, parallel to the radial side of the index metacarpal. It divides into an ulnodorsal branch to the thumb (FDMAu) and a radiodorsal branch to the index (FDMAr) and a muscular branch to the first dorsal interosseous muscle. The radial artery dives between the two heads of the first dorsal interosseous muscle and divides intramuscularly. Hugging the ulnar border of the thumb metacarpal and moving 1 cm distal to the thumb-index metacarpal juncture increase the space between the portal and the radial artery. Careful wound spread technique is of paramount importance when establishing this portal, especially in the presence of a dominant FDMAu. A line drawing shows the relative positions of the portals (Fig. 9 ). 
Arthroscopic Treatment for Trapeziometacarpal Osteoarthritis
Eaton and Littler [8] described a radiographic staging classification of TM OA: Stage I, normal articular surfaces without joint space narrowing or sclerosis; less than 1 .
3 subluxation of the metacarpal base; Stage II: mild joint space narrowing, mild sclerosis, or osteophytes less than 2 mm in diameter; instability evident on stress views with greater than 1 . 3 subluxation; normal scaphotrapeziotrapezoidal (STT) joint; Stage III, substantial joint space narrowing, subchondral sclerosis, and peripheral osteophytes greater than 2 mm in diameter; normal STT joint; and Stage IV, pantrapezial OA with narrowing, sclerosis, and osteophytes involving both the TM and STT joints. Badia [2] proposed a more specific classification based on the arthroscopic changes: Stage I, intact articular cartilage; Stage II, eburnation on the ulnar 1 .
3 of the metacarpal base and central trapezium; and Stage III, widespread fullthickness cartilage loss on both surfaces.
Indications
Arthroscopic techniques for evaluating and treating TM disease surfaced in 1994 [13] . The main indication for surgery is basilar thumb pain that is unresponsive to nonoperative treatment. This typically includes a trial of splinting with a forearm or palmar-based thumb spica splint, NSAIDs, and activity modification. A TM joint cortisone injection may be used as a temporizing procedure. Although it is well known that radiographic findings do not always correlate with clinical symptoms, they are nevertheless instrumental in determining which patients may be appropriate candidates for an arthroscopic resection. As a general rule, any patient who is an appropriate candidate for a hemiresection arthroplasty of the TM joint would also be suitable for an arthroscopic hemitrapeziectomy. This would typically include patients in Eaton Stages II and III with unremitting pain despite appropriate nonoperative measures. This form of treatment does not preclude an open trapeziectomy and/or ligament reconstruction at a later date as a salvage procedure for failed arthroscopic surgery. The presence of Eaton Stage IV disease is a relative contraindication to a hemitrapeziectomy, although a small series on successful arthroscopic resection arthroplasty for combined CMC and STT OA has been recently published [7] .
Precautions
Any substantial lateral subluxation of the thumb metacarpal base will not be corrected without some type of Trapeziometacarpal Arthroscopy 1179 ligament reconstruction or capsular shrinkage and may compromise the long-term result if not corrected. Conventional teaching has stated metacarpophalangeal joint hyperextension must also be corrected to prevent recurrent TM joint subluxation, although this notion has been recently challenged [17] .
Contraindications
This would include any general contraindication to thumb arthroscopy, including distortion of the anatomy due to swelling, unstable or friable skin, which would preclude the use of traction, and recent infection. Ehlers-Danlos syndrome is a relative contraindication for this procedure, although a successful arthroscopic tendon arthroplasty has been reported [3] .
Equipment I prefer using a 2.7-mm 30°angled scope with a camera attachment although others prefer the smaller 1.9-mm scope. A 3-mm hook probe is needed for palpation of intracarpal structures. The use of some type of traction device is essential. A motorized shaver is needed for débridement. A diathermy unit is required if a capsular shrinkage is contemplated. Intraoperative fluoroscopy is employed to assess the adequacy of bone resection and for locating the portals as needed.
Surgical Technique
The patient is positioned supine on the operating table with the arm extended on a hand table. The thumb is suspended by Chinese finger traps with 10 to 15 pounds (4.5-6.8 kg) of counter traction, which forces the wrist into ulnar deviation. The relevant landmarks are outlined, including the proximal and dorsal edge of the thumb metacarpal base, the tendons of the APL and the EPL, and the radial artery in the snuff box. The procedure is performed with a tourniquet elevated to 250 mm Hg. Saline inflow irrigation is provided through the arthroscope and a small joint pump or pressure bag. To establish the 1-R portal, the thumb metacarpal base is palpated and the joint is identified with a 22-gauge needle just radial to the APL, followed by injection of 2 mL saline. This step may be facilitated by fluoroscopy. A small skin incision is made, followed by wound spread technique with tenotomy scissors. The capsule is pierced and a cannula and blunt trocar are inserted, followed by the arthroscope. An identical procedure is used to establish the 1-U portal, just ulnar to the EPB tendon, followed by insertion of a 3-mm hook probe. The portals are interchangeably used to systematically inspect the joint, which is facilitated by expedient use of a 2.0-mm synovial resector. The D-2 portal is used to facilitate resection of the medial osteophytes (Fig. 10) . To establish the D-2 portal, the intersection of the base of the index and thumb metacarpal is identified just distal and ulnar to the EPL tendon. A 22-gauge needle is inserted 1 cm distal to this juncture and angled in a proximal, radial, and palmar direction, hugging the thumb metacarpal while viewing from either the 1-R or 1-U portal. A small skin incision is made and tenotomy scissors are used to spread the soft tissue and pierce the joint capsule. This is followed by insertion of a blunt trocar and cannula and then the arthroscope or alternatively a hook probe, motorized shaver, or 2.9-mm burr.
Arthroscopic Débridement and Capsular Shrinkage
The essence of arthroscopic capsular shrinkage is akin to that of an AOL reconstruction. It relies on thermal heating of the collagenous fibers in the surrounding ligaments and capsule, followed by a period of joint immobilization in a reduced position. A motorized shaver is used to débride any synovitis and to expose the capsular ligaments. A diathermy probe is then employed to paint the AOL and surrounding capsule, taking care to leave bands of tissue in between. The probe is kept away from the joint surfaces to prevent cartilage necrosis. In light of the meager joint volume, the outflow fluid temperature can be monitored to prevent overheating. Use of an 18-gauge needle in an accessory portal enhances fluid circulation, which minimizes this risk.
Arthroscopic Partial or Complete Trapeziectomy Without Tendon Interposition
The 1-R and 1-U portals are established as described. The AOL is identified and preserved. After joint débridement, a 2.9-mm burr is applied in a to-and-fro manner to resect 3 to 4 mm of the distal trapezium. The diameter of the burr along with fluoroscopy provides a gauge as to the amount of bony resection. A larger 3.5-mm burr may be substituted as the space between the metacarpal base and distal trapezium enlarges. After the bony resection is complete, the thumb may be K-wired in a pronated and abducted position (Fig. 11 ). If there is lateral subluxation of the metacarpal base, thermal shrinkage of the AOL can be performed at this time.
Arthroscopic Partial or Complete Trapeziectomy with Interposition
After a partial or complete resection of the trapezium, autogenous tendon graft such as the palmaris longus, 1 .
2 of the FCR, or a slip of the APL is harvested through multiple transverse incisions. Landstrom [12] recently reported a technique for harvesting an accessory slip of the APL by enlarging the 1-R portal. Alternatively, some other form of interposition material can be substituted. Menon [14] reported a high incidence of cystic change after the use of Gore-Tex 1 (WL Gore & Associates, Inc, Flagstaff, AZ, USA), which is no longer recommended. An absorbable suture is placed in the leading end of the tendon graft and swedged onto a large curved needle, which is used to pass the graft through the joint. The needle is passed through the 1-U portal and brought out though the volar capsule and bulk of the thenar eminence. Traction on the suture pulls the graft into the joint. The remaining graft is packed in with forceps and the portals are closed. The thumb is K-wired in abduction for 4 weeks.
Postoperative Management
The thumb is immobilized in abduction by cast or splint for 4 weeks for all of these procedures. The use of a temporary K-wire is largely up to the surgeon's preference and is removed at 4 weeks. Thumb abduction and extension are instituted, followed by adduction and opposition after 6 weeks. Strengthening ensues once motion has been restored. The rehabilitation protocol is modified as necessary if concomitant surgery on the metacarpophalangeal joint has been performed.
Outcomes
There is still a paucity of literature on TM arthroscopy. Most of the clinical studies consist of retrospective, Level IV case series with relatively short followups, no control group, no power analysis, and no standardized outcome instruments [1, 7, 9-11, 14, 16, 20] . As a consequence, it is difficult to compare the results of arthroscopic technique with the more standard and time-tested open procedures. As a result, no meaningful conclusions can be garnered with respect to the use of temporary K-wire fixation or thermal shrinkage or the need for a natural or synthetic interposition substance. Menon [14] reported his results on performing a partial arthroscopic resection of the trapezium and an interposition arthroplasty in 31 patients (33 hands). The mean age was 59 years (range, 48-81 years) with an average followup of 37.6 months (range, 24-48 months). Gore-Tex 1 was used in 19 patients and autogenous tendon or allograft in 14. Complete pain relief was obtained in 25 patients/hands (75.7%). Three patients had mild pain (four hands) and four patients had persistent pain that required conversion to an open trapeziectomy and ligament reconstruction. All patients maintained their preoperative motion. Pinch strength improved from 6 psi preoperatively Volume 472, Number 4, April 2014 Trapeziometacarpal Arthroscopy 1181 to 11.1 psi postoperatively. Because of osteolysis in three patients/four hands, the use of Gore-Tex 1 as an interpositional substance was not recommended. Furia [10] published his experience with arthroscopic débridement and synovectomy of the TM joint in 23 patients with Eaton Stage I and II OA as compared to a control group of 21 patients treated with nonoperative measures. The mean pretreatment VAS scores were 7.7 and 7.5 and the DASH scores were 55.6 and 54.4. At the 1-year followup, the mean VAS scores were 2.7 and 7.3 and the DASH scores were 26 and 53.1. The mean (± SD) pinch strengths for the surgical and control groups were 6.2 ± 1.3 kg and 4.9 ± 1.1 kg, respectively. These modest results may be explained in part by the observation that impingement from the medial osteophytes appears to be a reason for the favorable outcomes after a partial trapeziectomy and that joint débridement alone was insufficient.
Hofmeister et al. [11] reviewed the long-term results in 18 patients after an arthroscopic hemitrapeziectomy, thermal capsular shrinkage, and temporary K-wire fixation. At an average followup of 7.6 years, they noted a subjective improvement in pain, pinch activities, strength, and ROM in all patients. No patients required further surgery on their thumbs. No patient had a first carpometacarpal grind or laxity by examination. The total thumb ROM decreased by 20%, but all patients could oppose to the fifth finger. Grip strength remained unchanged, key pinch improved from 8 to 11 pounds (3.6-5 kg), and tip pinch improved from 4 to 5 pounds (1.8-2.3 kg). Radiographs showed a metacarpal subsidence of 1.8 mm (range, 0-4 mm). Four complications were noted: two cases of dorsal radial nerve neuritis, one rupture of the flexor pollicis longus, and one prolonged hematoma.
Edwards and Ramsey [9] reported similar findings. They prospectively evaluated 23 patients with Stage III OA at a minimum followup of 4 years, who were treated with an arthroscopic hemitrapeziectomy and thermal capsular shrinkage, without interposition, plus K-wire fixation for 3 to 4 weeks. At 3 months postoperatively, the average DASH score improved from 61 to 10 and pain scores decreased from 8.3 to 1.5. Grip and key pinch strength improved 6.8 kg and 1.9 kg, respectively, and the wrist and finger motion were unchanged. Proximal migration of the first metacarpal averaged 3 mm and translation decreased from 30% to 10%. These findings remained unchanged at 4 years or more.
Pegoli et al. [16] performed an arthroscopic hemitrapeziectomy and tendon interposition using the palmaris longus tendon in 16 patients with Stage I and II disease. At 12 months, there were six excellent, six good, three fair, and one poor result using the modified Mayo score. Adams et al. [1] treated 17 patients with an arthroscopic débridement and interposition arthroplasty for Stage II and III disease, using a folded acellular dermal matrix allograft. The average age was 61.7 years (range, 47-86 years) and the average followup was 17 months (range, 6-39 months). Eighty-eight percent of the patients reported no pain or only occasional pain on activities, with an average pain score of 1.125 of 10. The average grip strength was 18.3 postoperatively versus 22.6 kg preoperatively and the average pinch strength was 4.0 kg postoperatively versus 4.8 kg preoperatively. Only two patients had limited ROM, as assessed by the palm flat test and the ability to oppose the thumb to the fifth metacarpal head. None of the patients required revision surgery and there were no instances of graft reaction.
Discussion
There is a paucity of literature on the arthroscopic treatment of TM OA and on the arthroscopic anatomy of the TM joint. There is lingering confusion as to whether soft tissue interposition and K-wire fixation of the joint are needed and whether the outcomes of arthroscopic procedures compare to the more standard open techniques for TM arthroplasty. This paper describes (1) the arthroscopic ligamentous anatomy of the TM joint, (2) the portal anatomy and methodology behind TM arthroscopy, and (3) the arthroscopic treatment for TM OA, including the current clinical indications for TM arthroscopy and the expected outcomes from the literature.
The literature is limited with regard to CMC arthroscopy and there were further limitations to this review. Questions regarding the use of temporary K-wire fixation or thermal shrinkage or the need for a natural or synthetic interposition substance cannot be answered at this time owing to the absence of adequate published information. These same questions however remain to be answered for open TM resection arthroplasties as well and are not exclusive to the arthroscopic techniques. Randomized, prospective comparative studies with adequate numbers and a nonoperative control group are needed to provide the patient-derived scores that reflect changes in a clinical intervention that are meaningful for the patient, ie, the minimally important clinical difference.
TM arthroscopy should be viewed as a useful minimally invasive adjunctive technique rather than the operation itself since it allows one to visualize the joint surface under highpower magnification with minimal disruption of the important ligamentous complex. Careful wound spread technique is needed to prevent iatrogenic injury to the surrounding superficial radial nerve branches. Traction is essential to prevent chondral injury. Fluoroscopy should be used to help locate portals as necessary. Cadaver training is desirable before embarking on a clinical case. What is known however is that an arthroscopic partial trapeziectomy can result in good pain relief, normal thumb motion, and good hand function with and without temporary pin fixation.
